In Bangladesh some researchers have done several studies to find the correlation of simple diffuse goiter with arsenic level but no one conducted any study to find the differences of urinary iodine, urinary arsenic, radioiodine uptake, the thyroid stimulating hormone (TSH) and free thyroxin (FT 4 ) levels between goitrous and non goitrous. That is why, in this research an attempt has been made to compare the urinary iodine, urinary arsenic, radioiodine uptake, TSH and FT 4 levels between experimental group with simple diffuse goiter and healthy control group. In this study another purpose has also been made to find the associations between different pairs of variables for both experimental and control group. In this study we have tried to find the impacts of arsenic level on simple diffuse goiter. This is a case-control analytical study. The study is carried out in the Institute of Nuclear Medicine and Ultrasound, in collaboration with the thyroid out patient department of Bangabandhu Sheikh Mujib Medical University. A total of eighty five (85) subjects are included in the study. Among the 85 subjects, a sample of forty five is considered for experimental group with simple diffuse goiter and another sample of forty is considered for healthy control group without any thyroid disease. From the experimental results it has been found that, the arsenic levels, FT 4 and radioiodine uptake levels at 2 hours between the experimental and control groups are significantly different but the urinary iodine levels, TSH levels and radioiodine uptake levels at 24 hours between the experimental and control groups are not statistically different. From the experimental results it has also been found that there is significant differentiation between experimental and controls groups in respect of association between different pairs of variables. In this study, another significant finding is that iodine deficiency is not only the factor of causing simple diffuse goiter, but arsenic level is also one of the most important factor of causing simple diffuse goiter.
INTRODUCTION
Thyroid disorder is one of the major health hazards in many countries including Bangladesh. 1 Bangladesh is situated in the zone of iodine deficiency area in the belt of the Brahmaputra River. So goiter and iodine deficiency are very common in our part. 2 Goiter may be classified into many ways. It
Indonesia are one of the most highly endemic regions of the world. 3 Regarding the word endemic, this has been defined as a prevalence rate of more than 10%. 4, 5 There is now a tendency to decrease this figure from 10% to 5%. Therefore, more areas will be classified as having a problem of endemic goiter. 6 According to 1999 national survey in 80 areas in Bangladesh, conducted on children of 5-11 years and adults of 15-44 years of 20,978 subjects, total goiter rate (TGR) was 17.85. 7 In 1993 national survey nearly half (47%) of the population had symptoms of goiter. 7 Total goiter rate (TGR) is declining due to availability of iodized salt in the market. The main cause of endemic goiter is the iodine deficiency. 6, 8 Other causes are genetic, iodine excess, goitrogens and some drugs like PAS, thiocyanate and so on. 8 Poverty is also another factor of causing of endemic goiter. The arguments supporting iodine deficiency as the cause of endemic goiter. Several other goitrogens have been described in various plants as well as in the drinking water. 6 Iodine in large concentration is itself a goitrogen. "Iodide goiter" has been described in Japan in a coastal area where the inhabitants consumed large quantities of sea-plants with high iodine content 9 and recently in China due to a high iodine concentration in the drinking water. 8 In Bangladesh drinking water is heavily contaminated with arsenic. Arsenic is an important environmental contaminant being number one in the EPA (environmental protection agency) superfund list. An estimated 50 million people are at risk from drinking arsenic contaminated water in Bangladesh and West Bengal, India. 10 A large number of populations in many districts of Bangladesh are drinking ground water with arsenic concentrations for above acceptable levels (0.05 mg/L) and many of them have already been diagnosed with poisoning symptoms, even though much of the at-risk population has not yet been assessed for arsenic related health problems.
So there might be a correlation of body arsenic status with goiter. Arsenic is a direct antagonist of selenium and uses up selenium in the process of detoxifying arsenic. On the other hand selenium is critical for converting thyroxin (T 4 ) to triodothyronin (T 3 ). So arsenic can contribute to hypothyroidism by using up selenium. 10 According to Dhaka Community Hospital. 11 diabetes mellitus and goiter have also been reported in association with prolonged ingestion of arsenic through drinking water. The above studies showed a definite correlation between arsenic and goiter formation. Iodine is an indispensable component of the thyroid hormones, comprising 65% of T 4 's by weight, and 58% of T 3 . Iodine in food and drink is the source of this micronutrient for hormone production. About 120-150 µg of iodine is needed daily to maintain the body physiology. However in iodine deficient zone, it may be lower than 10µg daily intake. Radioiodine uptake test is done for evaluation of thyroid disorders. As thyroid is a dynamic gland, iodine uptake is changed with change of iodine intake or thyroid physiology. There is an inverse relationship between the daily intake of iodine and the radioiodine uptake. The measurement of the ability of the thyroid gland to accumulate radioactive iodine has become an established diagnostic procedure. 12 The overall total goiter rate (TGR) is very high (17.8%) in spite of using iodized salt as a prophylaxis for iodine deficiency for many years. 7 Bangladesh is also an endemic area of chronic arsenic poisoning. 10 There are some studies regarding correlation with chronic arsenic poisoning and goiter in Bangladesh, Taiwan. 13 and other countries of the world. 9 In Japan and in China it has been found the correlation of goiter with iodine excess and/or arsenic. 14 High level of arsenic affects the thyroid gland by reducing the uptake of iodine. In our country some studies were done to find out the correlation of simple diffuse goiter with iodine excess and or arsenic but no experiment has been done to find the differences of the urinary iodine, urinary arsenic, radioiodine uptake, TSH and FT 4 levels between goitrous and non goitrous.
That is why in this research the principal purpose has been made to compare the urinary iodine, urinary arsenic, radioiodine uptake, TSH and FT 4 levels between experimental group with simple diffuse goiter and control group. Another purpose has also been made to find the association between different pairs of variables for both experimental and control group. In this research we have tried to find the impacts of arsenic levels on simple diffuse goiters. In this study urinary arsenic concentration of patients of simple diffuse goiter are considered for measurement to assess the body arsenic status. Urinary arsenic is considered for measurement because arsenic in urine, hair and nail has been used as the most reliable indicator for monitoring the exposure of victim to arsenic.
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MATERIALS AND METHODS
Type of the Study. This is a case-control analytical study. Urinary iodine, urinary arsenic, radioiodine uptake, TSH and FT 4 levels of an experimental group (patients group) with simple diffuse goiter are compared with the urinary iodine, urinary arsenic, radioiodine uptake, TSH and FT 4 levels of healthy control group.
Place and Period of the Study. The study was carried out in the Institute of Nuclear Medicine and Ultrasound, in collaboration with the thyroid out patient department of Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka. This study was conducted in 2005.
Subjects.
A total of eighty five (85) patients were included in the study. Among the 85 subjects a sample of forty five (45) patients is considered for experiment with simple diffuse goiter after diagnoses and another sample of forty (40) patients were considered for control group without any obvious thyroid disease all of them apparently healthy. Among the 45 patients thirty eight (38) were female and seven (7) were male; and in control group twenty nine (29) were female and eleven (11) were male respectively. All the subjects in the study were informed and explained clearly about the nature of the study and included in the study only after they had given their written consent. Study Procedure. A Questionnaire is made to collect the relevant information of the patients. All the relevant information were recorded in Questionnaire from all patients. After taking the history each patient underwent careful physical examination and thyroid examination, all the findings are recorded in a data sheet.
Sampling. Blood samples were collected from the subjects with all aseptic preparation in clean and dry test tubes for the measurement of (i) Serum thyroid stimulating hormone (TSH), (ii) Serum free thyroxin (FT 4 ), (iii) Thyroid autoantibodies-, (iv) Antithyroperoxidase antibody (Anti TPO Ab), (v) Antithyroglbulin antibody (Anti Tg Ab). Urine samples were collected in clean dry and metal free containers for the determination of urinary iodine and urinary arsenic.
Collection of blood.
Under all aseptic precaution 5 ml of venous blood was collected from the patient and control by disposable syringe.
Collection of urine.
Early morning urine was collected in metal freed plastic container. The collected urine was then stored at 4ºC for later estimation of urinary iodine and urinary arsenic.
Analytical Method
Estimation of serum TSH and FT 4 . Serum human TSH and FT 4 measurement was based on RIA and IRMA. Estimation of serum Anti TPO and Anti Tg Abmeasurement was based on micropartocle enzyme immunoassay (MEIA) principle.
Urinary iodine determination. Urinary iodine was measured by Method-B.
16 Urine is digested with chloric acid solution. Iodide is the catalyst in the reduction of ceric ammonium sulfate (yellow) to cerous form (colorless), and is detected by rate of color disappearance (Sandell-Kolthof reaction).
Urinary arsenic determination. Urine samples were diluted with matrix modifier using a standard protocol. The determination of total content of arsenic in urine was done by GFAAS. Calibration curve was used before each cycle of measurement using standard supplied by Waco Inc.
RESULTS AND DISCUSSION
From figure 1, it has been found that maximum patients fall in the above normal levels of urinary arsenic for experimental group, but for control group maximum patients fall within the normal level, which indicates the differences between experimental and control groups. From figure 2, we see that maximum patients contain iodine more than optimal level i.e. greater than 300 µg/L for both experimental and control groups. From figures 3 and 4, it has been found that the maximum patients fall within the normal range of radioiodine uptake levels at 2 hours and 24 hours respectively. Therefore, it can be said that in respect to iodine, and radioiodine uptake levels there is no significant differences between the experimental and control groups. For further investigation, we will use different types of statistical techniques to compare the urinary arsenic, urinary iodine, radioiodine uptakes, TSH and FT 4 levels between experimental and control groups. To know the no. of patients that fall in different age groups for both experimental and control groups the obtaining results are reported in Table 1 . From the statistical analysis, it has been found that for the experimental group, the mean age of patients is 19.88 years, and for control group the mean age is 17.04 years. In case of control group, there is no patient between age 13.36 and 26.40, at least 75% patients falls between age 6.84 and 32.92, at least 89% patients fall between age 0.3240 and 39.4260. In case of experimental group, 0% patient fall between age 12.59 and 21.49, at least 75% patients fall between age 3.46 and 22.26 and at least 89% patients fall between age 3.6895 and 30.3985. From the t-test results it has been found that the mean ages of the two groups are statistically different at 5% level of significance.
In order to know the no. of patients that fall in different arsenic groups, radioiodine uptake groups and iodine groups for both experimental and control groups, the obtaining results are reported in the Table  2 . Also, to know whether the experimental and control groups are homogeneous or not we applied the χ 2 -test for these variables. The estimated results of the χ 2 -test with the p-value are reported in Table 2 .
From Table 2 it has been found that 6.67% patients contain below normal level, 40% patients contain normal level and 53.33% patients contain above normal levels of arsenic for the experimental group, and there is no patient below normal level, 92.5% patients fall within normal level and 7.5% patients fall above normal level of arsenic for the control group. This indicates that there is a significant difference between experimental and control groups in terms of arsenic levels. From the χ 2 -test, it has been found that the experimental and control groups are not homogeneous in respect of arsenic levels. Regarding radioiodine uptake levels at 2 hours, it has been found that 42.22% patients fall below the normal level, 57.78% patients fall within normal level and there is no patient above normal of radioiodine uptake in experimental group, and for control groups it has been found that 100% patients fall within normal levels, which indicates the differentials between experimental and control groups in terms of radioiodine uptake levels at 2 hours. Also from the χ 2 -test results it has been found that these two samples are not homogeneous in terms of radioiodine uptake levels at 2 hours same conclusion can be drawn in terms of radioiodine uptake levels at 24 hours. From the chi-square test results it has been found that the two samples are homogeneous in terms of urinary iodine levels, which indicates that iodine is not only the factor of causing simple diffuse goiters, arsenic is also another important factor of causing simple diffuse goiter. Thus it can be concluded that , the level of arsenic plays significant role of causing simple diffuse goiter.
In order to compare the arsenic level, iodine level, radioiodine uptake level at 2 hours and 24 hours, TSH level and FT 4 level between experimental and control groups, we applied the Mann Whitney U test. The test results are reported in Table 3 . 4 and radioiodine uptakes levels at 2 hours between experimental and control groups are significantly different but the urinary iodine level, TSH level and radioiodine uptake level at 24 hours between experimental and control groups are not statistically different.
Also to know the relationship between different pairs of variables for both experiment and control groups we calculated the Spearman's rank correlation coefficient which are reported in Tables 4 and 5 . From the estimated results in Table 4 , it has been found that urinary iodine is positively associated with urinary arsenic and TSH levels and negatively associated with FT 4 and radioiodine uptake levels at 2 hours and 24 hours for experimental group. Only the association between iodine level and radioiodine uptake at 2 hours is statistically significant. Also, it has been found that urinary arsenic is positively related with TSH level and negatively related with FT 4 and radioiodine uptake levels. But these associations are not statistically significant. Thus it can be said, if TSH level is increased the arsenic level also will be increased, if FT 4 and radioiodine uptake levels are increased the arsenic level will be decreased.
From the estimated results in Table 5 it has been found that urinary iodine is positively associated with urinary arsenic FT 4 levels and radioiodine uptake level at 24 hours and negatively associated with TSH and radioiodine uptake level at 2 hours. Only the association between iodine level and TSH level is statistically significant. Also, it has been found that urinary arsenic is positively related with FT 4 level and negatively associated with TSH and radioiodine uptake level. But these associations are not statistically significant. Thus from the estimated results it can be concluded that if TSH and radioiodine uptake levels are increased arsenic level will be decreased and if FT 4 level is increased the arsenic level will be increased.
Thus it can be concluded that there is a significant differentiation between experimental and control groups in terms of association between different pairs of variables.
CONCLUSION
For the experimental group it has been found that the maximum patients fall at the age group of 15-20 years but for the control group maximum patients falls at the age group of 20-25 year, which indicates the differences between these two groups. From the test result it has been found that the mean ages of the two groups are significantly different. From the graphical presentation it has also been found that for the experimental group, maximum patients contain the arsenic level more than 50 (ppb) but for the control group most of the patients contain arsenic levels within normal range, which implies significant differences between experimental and control groups. From figure 2, it has been found that maximum patients contain more than optimal level of iodine i.e. greater than 300 (µg/L) for both experimental and control groups, so there is no difference between the experimental and control groups in respect of containing iodine level. From figures 3 and 4, it has been found that the maximum patients falls within the normal range of radioiodine uptake levels at 2 hours and 24 hours respectively. Therefore, it can be said that in respect to iodine, and radioiodine uptake levels there is no significant differences between the experimental and control groups. For further investigation, we applied different statistical techniques to compare the urinary arsenic, urinary iodine, radioiodine uptakes, TSH and FT 4 levels between an experimental and control groups.
From the estimated results it has been found that the median urinary arsenic level of SDG patients is 85.35 ppb and 36 ppb in control group. Control group has iodine level below the recommended value of 50 ppb for Bangladesh, whereas the urinary arsenic level in simple diffuse goiter patients is far above the recommended level. So, it can be said that high level of urinary arsenic is one of the important factor of causing simple diffuse goiter. From the χ 2 -test, it has been found that the experimental and control groups are not homogeneous in respect of arsenic level and radioiodine uptake level at 2 hours and 24 hours also it has been found that the two samples are homogeneous in terms of urinary iodine level, which indicates that iodine deficiency is not only the factor of causing the simple diffuse goiter, but arsenic level is also another important factor of causing simple diffuse goiters.
From the estimated results of the Mann Whitney U-test that are reported in Table 3 , it has been found that the median and range of urinary arsenic level, urinary iodine level, TSH level and FT 4 level for experimental and control groups are significantly different. The median values of radioiodine uptake level at 2 hours and 24 hours for experimental and control groups are not significantly different in terms of their range. From the Mann-Whitney U-test results or results of the standard normal test, it can be concluded that the arsenic level, FT 4 and radioiodine uptakes level at 2 hours between experimental and control groups are significantly different but the urinary iodine level, TSH level and radioiodine uptake level at 24 hours between experimental and control groups are not statistically different. Thus from this result it can be concluded that iodine deficiency is not only the factor of causing simple diffuse goiter but arsenic level is also another important factor of causing simple diffuse goiter.
From the Spearman's rank correlation coefficients it has been found that urinary iodine level is positively associated with urinary arsenic level for both experimental and control groups. This implies that arsenic level does not cause the iodine deficiency. In case of experimental group it has been found that urinary iodine level is positively associated with TSH level and negatively associated with FT 4 and radioiodine uptake level at 2 hours and 24 hours. Only the association between iodine level and radioiodine uptake at 2 hours is statistically significant. Also, it has been found that urinary arsenic is positively associated with TSH level and negatively associated with FT 4 and radioiodine uptake level. But these associations are not statistically significant. But for control group it has been found that urinary iodine is positively associated with FT 4 levels and radioiodine uptake level at 24 hours and negatively associated with TSH and radioiodine uptake level at 2 hours. Only the association between iodine level and TSH level is statistically significant. Also, it has been found that urinary arsenic is positively associated with FT 4 level and negatively associated with TSH and radioiodine uptake level. But these associations are not statistically significant.
Finally, from the Spearman's rank correlation coefficients it can be concluded that, if TSH level is increased the arsenic level also will be increased, if FT 4 and radioiodine uptake levels are increased the arsenic level will be decreased in case of experimental group, but for control group if TSH and radioiodine uptake levels are increased arsenic level also will be decreased and if FT 4 level is increased the arsenic level will be increased.
From the estimated results it can be concluded that, the arsenic, FT 4 and radioiodine uptakes levels at 2 hours between the experimental and control groups are significantly different but the urinary iodine level, TSH level and radioiodine uptake level at 24 hours between the experimental and control groups are not statistically different. In this study both control and experimental groups are found iodine sufficient. Thus it can be said that iodine is not only the factor of causing simple diffuse goiter, but arsenic levels is also one of the important factor of causing simple diffuse goiter. Also from this study, we found that arsenic level does not cause the iodine deficiency.
